Objective: To report on the results of the consensus process integrating evidence from preliminary studies to develop the first version of a Comprehensive ICF Core Set and a Brief ICF Core Set for rheumatoid arthritis. Methods: A formal decision-making and consensus process integrating evidence gathered from preliminary studies was followed. Preliminary studies included a Delphi exercise, a systematic review, and an empirical data collection. After training in the ICF, and based on these preliminary studies, relevant ICF categories were identified in a formal consensus process by international experts from different backgrounds. 
INTRODUCTION
Rheumatoid arthritis (RA) is a chronic disabling disease. The prevalence of RA in most industrialized countries varies between 0.3% and 1%, whereas in developing countries it is at the lower end of this range (1) .
Patients with RA may have a shorter life expectancy (2, 3) and disability in RA patients may be serious. It frequently affects patients in their most productive years and thus disability results in a major economic loss. In a comprehensive review it was found that at least 75% of the total costs of this illness are due to the indirect costs of the relatively high work disability rate. Moreover, the range of costs in the studies is remarkably similar, with direct costs of between $4 and $6000 per year in constant dollars and indirect costs of between $12 and $24,000 (4) .
The RA disease process may lead to impairments in functions and structures of the body including musculoskeletal pain, fatigue, joint stiffness, joint swelling, loss of range of motion, muscular weakness, and joint damage. Such impairments may lead to limitations of physical activities (5) and restrictions in participation (6) .
The relationships between impairments, activity limitations and participation restrictions can in turn be influenced by the disease process itself and by contextual factors including social support and job demands (6) .
Current recommendations regarding assessment of the disease and disease consequences, for example in trials of anti-rheumatic drugs include the recommendation to measure function mainly referring to physical function (7) . Accordingly, measures of function such as the Health Assessment Questionnaire (HAQ) (8) , the Arthritis Impact Measurement Scales (AIMS) (9) , or the McMaster Toronto Arthritis Patient Preference Disability Questionnaire (MACTAR) (10) are increasingly used in RA studies (11) .
However, condition-specific measures, arguably with the exception of the AIMS (9, 12) , which can be considered a generic instrument specific for RA, typically cover only selected aspects of the whole patient experience associated with RA. Also, the measures vary quite considerably regarding the concepts included (13) . It is also important to recognize that these measures have been developed to measure the disease consequences but not to measure functioning and health not only associated with the disease process of RA but also with environmental and personal factors (14) . Therefore, these measures may not be ideal for rehabilitation where functioning and health is not primarily an outcome but the starting point in the diagnosis or the assessment of a patient. It would therefore be valuable for teaching, clinical practice and research to define what should be measured to represent comprehensively the experience of patients with RA. To achieve this goal, we need a comprehensive framework and classification, which can serve as a universal language understood by health professionals, researchers, policymakers, patients, and patient organizations.
With the approval of the new International Classification of Functioning, Disability and Health (ICF, formerly ICIDH-2 http://www.who.int/classification/icf) (15), we can now rely on a globally agreed framework and classification to define the typical spectrum of problems in functioning of patients with RA. For practical purposes and in line with the concept of condition-specific health status measures it would thus seem most helpful to link specific conditions or diseases to salient ICF categories of functioning (16) . Such generally-agreed-on lists of ICF categories can serve as Brief ICF Core Set to be rated in all patients included in a clinical study with RA or as Comprehensive ICF Core Set to guide multidisciplinary assessments in patients with RA. The objective of this paper is to report on the results of the consensus process integrating evidence from preliminary studies to develop the first version of the ICF Core Sets for RA, the Comprehensive ICF Core Set and the Brief ICF Core Set.
METHODS
The development of the ICF Core Sets for RA involved a formal decision-making and consensus process integrating evidence gathered from preliminary studies including a Delphi exercise (17), a systematic review (18) , and an empirical data collection, using the ICF checklist (19) . After training in the ICF and based on these preliminary studies relevant ICF categories were identified in a formal consensus process by international experts from different backgrounds. Seventeen experts (7 physicians with at least a specialization in physical and rehabilitation medicine, 7 rheumatologists, 1 nurse, 1 occupational therapist, and 1 physical therapist) from 12 different countries attended the consensus process for RA. The decision-making process for RA involved 3 working groups with 4-5 experts each. The process was facilitated by the condition co-ordinator for RA (JS) and the 3 working-group leaders (LB, JL, DS).
The tables on the preliminary studies presented to the participants included 530 ICF categories (203 on body functions, 76 on body structures, 188 on activities and participation, and 63 on environmental functions) at the second, third, and fourth levels. Tables I-IV show the ICF categories included in the Comprehensive ICF Core Set. Eight of the 18 categories of the component body structures are at the second, 3 categories at the third and 7 at the fourth level of the classification. The 8 categories at the second level represent 14% of the total number of ICF categories at the second level in this component. Sixteen of the 18 categories of the body-structures categories belong to chapter 7 structures related to movement, whereas 5 categories are specifications at the third and fourth level of the second-level category s730 structure of upper extremity, 3 are specifications at the third and fourth levels of s750 structure of lower extremity and 2 are specifications at the third and fourth levels of s760 structure of trunk.
RESULTS
The 32 categories of the component activities and partici- Structure of head and neck region s720
Structure of shoulder region s730
Structure of upper extremity s73001
Elbow joint s73011
Wrist joint s7302
Structure of hand s73021
Joints of hand and fingers s73022
Muscles of hand s750
Structure of lower extremity s75001
Hip joint s75011
Knee joint s7502
Structure of ankle and foot s760
Structure of trunk s7600
Structure of vertebral column s76000
Cervical vertebral column s770
Additional musculoskeletal structures related to movement s810
Structure of areas of skin Changing basic body position d415
Maintaining a body position d430
Lifting and carrying objects d440
Fine hand use d445
Hand and arm use d449
Carrying, moving and handling objects, other specified and unspecified d450 Walking d455
Moving around d460
Moving around in different locations d465
Moving around using equipment d470
Using transportation d475 Driving d510
Washing oneself d520
Caring for body parts d530  Toileting  d540  Dressing  d550  Eating  d560  Drinking  d570 Looking after one's health d620
Acquisition of goods and services d630
Preparing meals d640 Doing housework d660
Assisting others d760
Family relationships d770
Intimate relationships d850
Remunerative employment d859
Work and employment, other specified and unspecified d910
Community life d920
Recreation and leisure 
Brief ICF Core Set
With respect to the categories at the second level contained in the Comprehensive ICF Core Set, the Brief ICF Core Set includes 8 (53%) categories from the component body functions, 7 (88%) from body structures, 14 (44%) from activities and participation, and 10 (48%) from environmental factors.
The 8 categories of the component body functions represent 7%, the 7 categories of the component body structures 13%, the 14 categories of the component activities and participation 12% and the 10 categories of the component environmental factors 14% of the total number of ICF categories at the second level in their respective components.
All ICF categories taken into account in the final decision process are presented in Table V . However, a preliminary cutoff was established at 50% to reflect majority opinion.
DISCUSSION
The formal consensus process integrating evidence from preliminary studies and expert knowledge at the first ICF Core Sets conference led to the definition of the Brief ICF Core Set and the Comprehensive ICF Core Set for multidisciplinary assessment in patients with RA.
The Comprehensive ICF Core Set for RA is one of the largest ICF Core Sets developed for the 12 most burdensome chronic conditions. The fact that 96 categories covering all components and covering all 9 chapters of the component activities and participation were included in the Comprehensive ICF Core Set reflects the multiple and important impairments, limitations and restrictions of activity and participation involved, as well as the numerous interactions with environmental factors.
Consistent with the main organ systems involved in RA, neuromusculoskeletal and movement-related functions (chapter b7), as well as to structures related to movement (chapter s7) are broadly covered. Pain is the leading symptom in patients with RA and one of the key outcome domains recommended by OMERACT (7) . Accordingly, the second-level ICF category b280 sensation of pain was selected into the Brief ICF Core Set. Since pain in RA is typically present in the different body parts of the locomotor system and may specifically involve the joints, and because comprehensive multidisciplinary management of pain relies on an in-depth assessment, a number of categories at the third-level addressing the different regions and the joints were included in the Comprehensive ICF Core Set. Consistent with this differentiated selection of pain categories, the consensus panel also selected the categories for the component body structures in great depth. In addition to the most important medium and large size joints, also the fourth-level categories joints of hand and fingers (s73021) and muscles of hand (s73022) were included in order to address the important involvement of the small joints. To address the potentially lethal changes of the cervical vertebral column (s76000) this category of the fourth level was also included.
Closely related to pain, but clearly a distinct symptom, is stiffness and particularly "morning stiffness". While stiffness may not add additional information in clinical trials and therefore was not included in the recommendation by OMERACT (7), it is the first element of the now preferred definition of RA suggested by the American College of Rheumatology (20) and has been included in some RA-specific measures, such as the self-administered Rheumatoid Arthritis Disease Index (21) . Morning stiffness may importantly hamper activities of daily living. Due to morning stiffness, which may last for hours, activities of daily living may become impossible, difficult or may take much more time. Accordingly, the assessment of stiffness is an important aspect in the multidisciplinary assessment in rheumatological rehabilitation and therefore sensation of muscle stiffness (b7800) was included in the Comprehensive ICF Core Set.
Patients with RA may also suffer from problems related to energy and drive functions (b130), sleep functions (b134) and emotional functions (b152), which are not specific to RA but typical for a systemic inflammatory condition. Therefore, these categories were included in the Comprehensive ICF Core Set. Despite improved but often extensive treatment options, which unfortunately are only available to selected patients, RA may still lead to the deformity of small, medium size and large joints as well as atrophy of muscles. Together with body changes related to medication effects, e.g. corticosteroid intake, this often leads to a significantly altered body image (b1801) and self-experience (b180) over time which need to be addressed in a multidisciplinary assessment.
Some of the experts felt that co-ordination represented by the ICF category b760 control of voluntary movement functions should be included in the ICF Core Sets. Since the definition is relating more to neurological aspects not primarily relevant for patients with RA and since other categories including gait
Together with pain, limitations and restrictions in activities and participation may be most relevant to patients with RA. This is reflected by the fact that this component is represented by 32 categories addressing key issues for patients with RA, including independence in activities of daily living, and participation in work and leisure activities.
Closely related to the changes of body functions and alterations of body structures, activities participation of the hand and arm were a major point of discussion. The expert panel included the categories fine hand use (d440), hand and arm use (d445), as well as lifting and carrying objects (d430), which were considered related but all distinct and relevant. The fact that all these categories are not only selected into the Comprehensive ICF Core Set but also into the Brief ICF Core Set reflects the importance of the abilities relating to hand, arm and upper extremity in patients with RA. In a similar discussion about the redundancy of categories concerning mobility, a number of related categories, including walking (d450), moving around (d455), moving around in different locations (d460), moving around using equipment (d465) using transportation (d470), and driving (d475) were all included in the Comprehensive ICF Core Set. However, only walking (d450) and using transportation (d470) were selected into the Brief ICF Core Set.
The ICF category d240 handling stress and other psychological demands was discussed in the context of the important psychosocial factors that may influence the RA disability process. However, the expert panel decided that emotional functions (b152) sufficiently represent the major aspects of this issue. In addition, the category d570 looking after one's health was included in the Comprehensive ICF Core Set, referring for example to the importance of patients' compliance with medical advice or managing diet. Since a loss of productivity is a major problem in RA, the experts selected d850 remunerative employment not only into the Comprehensive ICF Core Set, but also into the Brief ICF Core Set.
It is significant that 21 categories representing 22% of the categories of the Comprehensive ICF Core Set belong to the component environmental factors. The experts selected categories for the ICF Core Sets to address 4 main topics of special importance with regard to the influence of environmental factors on patients' functioning. These 4 topics were the availability, the effects, and the quality of treatment and healthcare services, issues related to work disability, features of the home environment and social support.
The availability, the effects, and the quality of treatment and healthcare services clearly have an essential impact on functioning in patients with RA. The expert panel considered ICF categories form various chapters as related to this important issue. Both, health care services, systems and policies (e580) as well as social security services, systems and policies (e570) may be seen as responsible for creating the terms and conditions for the availability and the quality of RA care. Both categories were included therefore not only in the Comprehensive ICF Core Set, but also in the Brief ICF Core Set. In particular, the knowledge and experience of specialists in the field of RA may have great influence on patients' outcome (22) (23) (24) . Thus, categories such as health professionals (e355) and attitudes of health professionals (e450) were included in the Comprehensive ICF Core Set. Issues related to the effects of drug treatment in RA were subject to controversial discussions during the consensus conference. While non-steroidal anti-inflammatory drugs reduce pain and inflammation, and disease-modifying anti-rheumatic drugs in addition may reduce tissue damage, the toxicity of these substances remains a serious problem (25) . Moreover, the availability and also the costs of medication were points of discussion. The low agreement on the inclusion of the ICF category e110 products or substances for personal consumption for the Brief ICF Core Set can thereby be explained.
As patients with RA often have to deal with consequences of work disability (26) , experts considered various environmental factors as important barriers or facilitators with regard to patients' employment status. The experts took into account specific assistive devices, the accessibility of buildings, and the possibility of reaching the place of work by means of transportation as key environmental factors having considerable impact on RA patients' ability to work. Accordingly, the ICF categories e135 products and technology for employment, e150 design, construction and building products and technology of buildings for public use, e120 products and technology for personal indoor and outdoor mobility and transportation and e540 transportation services, systems and policies were included in the Comprehensive ICF Core Set. Except for the ICF category e135, these categories were also selected for the Brief ICF Core Set for RA.
Features of the home environment (e155 design, construction and building products and technology of buildings for private use) and assistive devices described by the category e115 products and technology for personal use in daily living were chosen by the expert panel to be included in both ICF Core Sets. Adaptations in patients' homes and aids are often referred to in studies on the financial burden of RA (27, 28) , but can also serve as indicators for disability outcome (29) .
Finally, the experts selected categories for the ICF Core Sets that address the essential issue of social support and its influence on RA patients' functioning (23, 24, 30, 31) . Altogether 10 categories from the ICF chapters e3 support and relationships and e4 attitudes entered the Comprehensive ICF Core Set, reflecting the experts conviction that the patients' social context has a strong impact on RA-related functioning and health. Two categories were then included in the Brief ICF Core Set, support by the immediate family (e310) having the highest rate of expert agreement in the component of the environmental factors, but also the category health professionals (e355), already mentioned before, was included in the Brief ICF Core Set. However, no category from the chapter e4 attitudes was selected for the Brief ICF Core Set.
It is interesting to note that the panel of experts did not identify problems of patients not contained in the ICF. This emphasises the comprehensiveness and the validity of the ICF classification, which was based on a painstaking international development process. The Comprehensive ICF Core Set for multidisciplinary assessment and the Brief ICF Core Set in RA as disease specific adaptations of the ICF may be used in future to facilitate clinicians and researchers efforts to incorporate a patient-oriented, multilevel comprehensive view in their everyday practice.
The organizers of the consensus process took great care in the selection of the experts and were successful in recruiting 17 experts with different professional backgrounds and from 8 different countries. Nevertheless, the results of any consensus process may differ with different groups of experts. This emphasizes the importance of the extensive validation of this first version of the ICF Core Sets from the perspectives of different professions and in different countries. The first version of the ICF Core Sets will also be tested from the patients' points of view and in different clinical settings. Thus, the extent to which the level of specification of the categories selected suffices to describe the prototypical spectrum of problems in functioning of patients with RA (e.g. b455 exercise tolerance functions instead of b4552 fatigability) will be addressed. It is important to note that this first version of the ICF Core Sets is only recommended for validation or pilot studies.
The testing and validation of the Comprehensive ICF Core Set will show whether the currently-selected categories are frequent and relevant enough to be maintained. Similarly, some ICF categories currently included in the Comprehensive ICF Core Set, but not in the Brief ICF Core Set, may be selected in the final Brief ICF Core Set after testing. This will be the case, if they are extremely frequent and also if they are of particular relevance from the patients' perspective. An example is energy and drive functions, which is included in the Comprehensive ICF Core Set, but not in the Brief ICF Core Set. Energy and drive functions was identified at OMERACT VI as an area of particular importance to patients with RA (32) .
